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$iu_{t}+u_{xx}+i(|u|^{2}u)_{x}=0$ , $(t,x)\in \mathbb{R}x\mathbb{R}$ (11)
.
$u(t, x)=\phi(kx-\omega t)=\phi(\xi)$ $(\xi=kx-\omega t)$
$\phi(\xi)$ .
$k$ : , $\omega$ :
, $\omega,$ $k>0$ . (1.1) Alfven
$[$5 $]$ .
1. $($ 1.1 $)$ $\phi(\xi)$
$\{\begin{array}{l}\phi(\xi)=X(\xi)+iY(\xi) (X(\xi), Y(\xi)\in \mathbb{R}),\phi(0)=r_{0}\in \mathbb{R},\phi’(0)=iD_{0}\in i\mathbb{R},\end{array}$
:
$X(\xi)=\{\begin{array}{l}\sqrt{k}r\cos(d-r^{2})\xi (A=0),\frac{\sqrt{k}(U(\xi)^{2}-B)}{A} (A\neq 0),\end{array}$







$U(\xi),$ $U’(\xi)$ , , \S 3 .
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22.1
$u(t, x)=\phi(kx-\omega t)=\phi(\xi)(\xi=kx-\omega t)$ (11)
$-i\omega\phi’+k^{2}\phi’’+ik(|\phi|^{2}\phi)’=0$ $(/= \frac{d}{d\xi})$ .
$-i\omega(\phi-\phi(O))+k^{2}(\phi’-\phi’(0))+ik(|\phi|^{2}\phi-|\phi(0)|^{2}\phi(0))=0$ .
$\phi(0)=r_{0}\in \mathbb{R}$ . , 1 , $\phi’(0)$ $\phi(0)\perp\phi’(0)$ , ,
$\phi^{l}(0)=iD_{0}(D_{0}\in \mathbb{R})$
.





$D_{0}=0$ $(p, q)=(r_{0},0)$ . , $D_{0}\neq 0$ . , , $D_{0}>0$









, $A\neq 0$ . $($ 2.1 $)$
$H(p,q):= \frac{1}{4}(p^{2}+q^{2})(p^{2}+q^{2}-2d)-\frac{A}{4}p$
. $H(p,$ $q)$ . ,





$q^{2}=\{\begin{array}{l}d-p^{2}-\sqrt{f(p)} (d\geq 0 \text{ } |p+iq|\leq\sqrt{d}),d-p^{2}+\sqrt{f(p)} (ornerwise),\end{array}$ (2.2)
$f(p):=Ap+B$
.
$U=\{\begin{array}{ll}\sqrt{f(p)} (d\geq 0 \text{ } |p+iq|\leq\sqrt{d}),-\sqrt{f(p)} (otherwise),\end{array}$
$p= \frac{U^{2}-B}{A}$ .
, (21), (2.2) , $p’=-Uq$
$q=- \frac{2U’}{A}$ .

















$y=/0^{z} \frac{dz}{\sqrt{(1-z^{2})(1-\kappa^{2}z^{2})}}$ $(0<\kappa<1)$ (2.4)
$z=$ sn $y=$ sn $(y, \kappa)$
. (2.4) ( ) .
$K=K( \kappa)=\int_{0}^{1}\frac{dz}{\sqrt{(1-z^{2})(1-\kappa^{2}z^{2})}}$
, sn $(y, \kappa)$ $4K$ . , cn, dn
$cn(y, \kappa)=\{\begin{array}{ll}\sqrt{1-sn^{2}(y,\kappa)} (-K\leq y\leq K),-\sqrt{1-sn^{2}(y,\kappa)} (K\leq y\leq 3K),\end{array}$
$dn(y, \kappa)=\sqrt{1-\kappa^{2}sn^{2}(y,\kappa)}$ ,
. cn $y$ $4K$ , dn $y$ $2K$ .
$\frac{d}{dy}sny=$ cn $y$ dn $y$
$\frac{d}{dy}cny=-sny$ dn $y$
$\underline{d}$
dn $y=-\kappa^{2}sny$ cn $y$
$dy$





1. $g(U)=0$ ( ) ( $i(g)$ ).
2. ( $R$ ).
$R$ $g(U)=0$ .


























$i(g)=\{\begin{array}{l}4 (x\geq-\frac{2}{3} \text{ } h_{-}\leq\tilde{D}\leq h_{+}),2 (otherwise),\end{array}$
,
$h \pm;=\frac{18\chi-4\pm\sqrt{2(3\chi+2)^{3}}}{27}$ .
, ( $R$ ) . $i(g)=2$ , $g’(R)$





1. $P+Q+R+S=0$ ($g(U)$ 3 $0$ ),
2. $g(-R)=2A^{2}R$ ,
3. $R$ , $g’(R)=0$ ,
, . , $g’(R)$ , $r=0$
$g’(R)=-16D^{2}$ , $g’(R)<0$ . , $r\neq 0$
$g’(R)=-16r^{6}\tilde{D}(\tilde{D}-\chi)$
, $\overline{D}$ $>$ 0( $r>0$ )
$g’(R)\gtrless 0\Leftrightarrow\tilde{D}\lessgtr\chi$ ,
$\tilde{D}$
$<$ 0( $r<0$ )
$g’(R)\gtrless 0\Leftrightarrow\tilde{D}\gtrless\chi$ ,
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., $\mathcal{O}_{2}$ . , $g’(R)>0,$ $R>0,$ $i(g)=4$ . $g’(R)>0$ , $R$ 2
4 . , $R$ 4 ( )
, $R>0$ , $P+Q+R+S=0$ . , $R$ 2 .
24
, (2.3), $U(\xi)$ , ([1],[3] ).
241 $i(g)=4$










$\kappa=\sqrt{a^{2}-b^{2}}/a$ . $2I=-\xi$ ,
$/0^{W} \frac{dW}{\sqrt{(1-W^{2})(1-\kappa^{2}W^{2})}}=-\frac{\sqrt{(R-P)(S-Q)}}{4}\xi$ .





$\mathcal{O}_{5}$ ( $\mathcal{O}_{6}$ ). $R$ $S$ ,
$P,\overline{P}(1mP>0)$ . $z$ 2
$(b_{1}-b_{2})z^{2}+2(c_{1}-c_{2})z+b_{2}c_{1}-b_{1}c_{2}=0$
$(b_{1}=-(R+S), b_{2}=-(P+\overline{P}), c_{1}=RS, c_{2}=P\overline{P})$
2 . $m,$ $n$ .
$U( \xi):=\frac{m+nV(\xi)}{1+V(\xi)}$ (2.5)
. , $R$ $S$ , , $P$ $\overline{P}$ ,
. $V_{R}$ , $V_{S}$ , $V_{P},$ $V_{\overline{P}}$ , $V_{R}=\tau,$ $V_{S}=-\tau,$ $V_{P}=\tilde{\tau},$ $V_{\overline{P}}=-\tilde{\tau}(\tau,\tilde{\tau}>0)$
.
$\{\begin{array}{l}R=\frac{m+n\tau}{1+\tau}, S=\frac{m\cdot-n\tau}{1-\tau}P=\frac{m+in\overline{\tau}}{1+i\tilde{\tau}}, \overline{P}=\frac{m-in\tilde{\tau}}{1-i\tilde{\tau}}\end{array}$











3. $M>0,$ $N<0$ $J>0$ .
Proof. $R>0$ , $g(-R)<0$ , $N=2(R+S)<0$ . , $R<0$ , $S<R$
, $N=2(R+S)<0$ . .














$V( \xi)=\frac{\kappa\tilde{\tau}W(\xi)}{\sqrt{1-\kappa^{2}W(\xi)^{2}}}$ , $\kappa=\frac{\tau}{\sqrt{\tau^{2}+\tilde{\tau}^{2}}}$
$1_{\tau}^{V}\frac{dV}{\sqrt{(\tau^{2}-V^{2})(\tilde{\tau}^{2}+V^{2})}}=\frac{1}{\sqrt{\tau^{2}+\tilde{\tau}^{2}}}/1^{W}\frac{dW}{\sqrt{(1-Z^{2})(1-\kappa^{2}W^{2})}}$
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